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Let K = GF (p) and G be an elementary abelian p-group of order pm: We regard the pk-
dimensional subspaces C of the modular group algebra K[G] = Ap;m as linear codes. We will
denote the Jacobson radical of Ap;m by J . The class of codes in the radical of the group algebra
Ap;m has a significant practical value. If the minimum (Hamming) weight of a k-dimensional
subspace C is d, then the linear code C is referred to as a (pm; pk; d)-code.
For abelian G Berman [1] initiated the study of the Jacobson radical of the group algebra
Ap;m: For A2;m he has proved that the well known Reed-Muller (RM)-codes are the powers of the
radical of the group algebra. A code C in Ap;m is called a monomial code [2] if it is generated by
some monomials of the form Xb11 X
b2
2 : : : X
bm
m ; where 0  bi  p  1: We will present codes which
are ideals in J . These codes are monomial codes. Some of them are isomorphic to well-known
codes and some of them are not. We give a new method to construct self-dual binary codes with
parameters (2m; 2m 1; 2
m
2 ) for arbitrary even m. These codes are self-dual and they have some
very good properties. The construction is introduced using "complement free" sets of binary m-
tuples as the exponents of the generator elements. For m = 2k denote the set of all k-subsets
of f1; 2; : : : ; 2kg by X: The elements of X can be described with the help of binary sequences
(k1; k2; : : : ; km) consisting of k zeros and k ones in any order. Clearly the cardinality of the set
X is
 
2k
k

: We say that a subset Y of binary m-tuples in X is complement free if y 2 Y implies
1  y =2 Y; where 1 = (1; 1; : : : ; 1): Then a maximal complement free subset of X has cardinality
1
2
 
2k
k

=
 
2k 1
k 1

:
The construction is described in the following theorem:
Theorem. Let C be a binary code with RM(k  1; 2k)  C  RM(k; 2k): Suppose that a basis
of the quotient space C=RM(k   1; 2k) is(
mY
i=1
Xkii +RM(k   1; 2k); where 0  ki  1 and
mX
i=1
ki = k
)
;
where the set of the exponents (k1; k2; : : : ; km) is a maximal complement free subset among the
k-subsets of f1; 2; 3; : : : ; 2kg:
Then C forms a [22k; 22k 1; 2k] self-dual doubly-even code.
Along with investigating these codes and pointing out their good properties, we will also
provide some other codes in J .
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